Chromatography
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Paper is made of cellulose fibres, and cellulose
is a polymer of the simple sugar, glucose.

Paper chromatography
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Table 12.5.1 . Properties of HPLC Mobile Phases

mobile phase polarity index (P') UV cutoff (nm)
cyclohexane 0.04 210
nhexane o1 210
carbon tetrachloride 16 265
Fpropyl ether 24 20
toluene 24 286
diethyl ether 238 218
tetrahydrofuran 40 20
ethanol 43 210
ethyl acetate 44 255
dioxane 48 215
methanol 5.1 210
acetonitrile 58 190

water 102 -
<7
) libretext ical_Cl |_Chemistry_2.1_(Harvey)/12%3A_Chromatographic_and_Electrophoretic_Methods/ «
12.05%3A_High-Performance_Liquid_Chromatography A -
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Descending techniques
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Two-dimensional chromatography (2D)
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Comparison of different extraction methods: solvent extraction and
steam distillation used for the analysis
of the volatile components in M. cajuputi leaves
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Separation of Plant Pigments
by Column Chromatography (CC)
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lon Exchange Chromatography

56

A small fraction of a polystyrene chain
Chemical formula of styrene

Cross-linked polystyrene

. n 17
Divinylbenzene (DVB) http://dardel.info/lX/resin_structure.htm| :A L
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Resin Structure and Manufacture
RCOOH+Na"+OH" ~ —» RCOO Na' +H,0
Cation ok ek . i
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XRCHN(CH,)TOH™ +A™ = [RCH,N(CH,)7], A" +xOH™
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Resin Structure and Manufacture

cha- 0-CH,CI

Chloromethyl ether

SO,H SO;H SOH CH,Cl CH,Cl CH,CI
* Cation Exchange
— Sulfonic acid
-S0; (HY)

— Carboxylic Acid

* Anion Exchange
- Primary Amine
— NH;*(OH)
— Tertiary Amine
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Mobile Phase

* Cation Exchange -H*

* Anion Exchange - OH-

* pH is controlled with a Buffer Solution
-e.g. HCO4/CO;~

:
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1. size of particles

2. Degree of cross-linking
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¥ lon Exchange Chromatography —
General Characteristics
¢ In general, ion exchangers favor binding . )
of ions with: fon v
- T charge Lit 382
o 3+ + + . + + + + Na* 3.58
3*>2*>1*; Na* < Ca?*< La%*< Th* Ka, ol
Rb* 3.29
- { hydrated radius Cs 329
Ca?* 412
* H*>Li*>Na* > K* Mg e
« | hydrated; exchange T e +2
- 1 polarizability " lfgureTheycratonad
v 23
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3. Strength of functional group
N; Functi Applicati ity | C jal resi
= o o Fsrﬂ,,,.. ature u;::;;wl Range Cmgy resins
oue RRERIT wekwen g SR | SRR Waeroleng) 3 toekRn,
A ey oo weak anion pH2-9 Weskacid|  POH  [pH>4 | Rueewth | 10 | Amberlic IFC84
a ?l:‘a;(ce)::':;v amine e P . - 0 processing Duolite CC3
, trong -NR -14 Uranium 4 Zerolit MPF
™M ool o) pE-30 base processing Lewatit MP200
methyl sulfonate
s [O-CH,-CHOH-CH,-O- strong cation pH2-12 Weak base| -NH,,-NR,, | 0-10 Uranium 5 Zerolite MPH
CHy-CHOH-CH,-5Oy] -NHR processing Lewatit MP62
& sulphonyl group i " il Chelating | Picolylamine Cu&Ni 15 XFS 4195
[-CH,-CH;-CH,50,] i il ° resin  [-N(CH,CNH,), removal
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Separation of Cadmium and Zinc on an Anion-Exchange Resin,
and Their Determination Using Standardized EDTA Solution
Metal ions  lonic radius (A) Hydrated radius (A) ° B G Bl
® @ ® 606 o o
o’ 0.83 4.30 ®e @O@e00s
cd* 103 4.26 (GlElEL L RN R
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Cd*2 + 4Cl- = CdCls2

Sample Addition to Anion-Exchange Resin:

2R*Cl + ZnCls? < (R*)2ZnCls? + 2CI
2R*Cl-+ CdCl42 < (R*)CdCls2 + 2CI

d-hydrati for-Zn-2-and-Cd-2-18_tbl1_232987565
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Elution of Zinc:

Elution of cadmium:

Eriochrome black T (EBT) indicator

(R*)2CdCl¢2+ 2NOs < 2R*NO

(R)2ZnClr2+ (R):CCl+ 60K & 2R°OH:+ (RY)CaCl2+ Zn(OH)y? + 4CT

+Cd*? + 4Cr

OH
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A
The titration reaction between the zinc tetra amine complex and
HY-3 (the form of EDTA predominating at pH10)

In(NH3);*2 + HY3 - Zn¥2 + NHy* + 3NH3
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Chromatography
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I&%ex‘change chromatography
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Data processor

Instrumentation of Ion exchange
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L Gas Chromatography & : ‘ Isothermal &
; : “ T=45 C Temperature programming
i A
e =
= u = a A temperature program
MJU “ T=145 oC ©
\ ; : )
e
a - initial temperature and time
ol b - ramp (°C/min)
3 T=30-180 °C c -final hold time and temperature
; ﬂ T F Some GCs will allow for a more complex program.
2 ﬁ 5 ) 7 n ‘
Jﬂ L)\_J ld |km JI \_ JHL_)‘ \_)l IL;
b 4 & 5 = b 4
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" e liquid chromatography B HPLC
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High performance liquid chromatography

Normal Phase

Reversed Phase

Stationary phase Polar (silica gel) Non-polar (C18)
. Non-polar Polar
Raovile phass (organic solvents) (aqueous/organic)

Sample movement

Non-polar fastest

Polar fastest

Separation based on

Different polarities

Different

Chromolith RP-18e (100 x 3 mm)
column; isocratic conditions: Mobile
phase: 2% acetonitrile, 37% methanol,
0.1% formic acid, flow rate 1.1
mL/min, t =25 °C;

gradient conditions: Mobile phase:

A = 5% acetonitrile, 0.1% formic acid;
B = 80% methanol, 0.1% formic acid;
gradient: 0 min 30% B, 12 min 60% B,
13 min 60% B, 14 min 30% B, 16.5 min
stop, flow rate 1.1 mL/min, t = 25 °C.
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Isocratic & Gradient elution
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ty :retention time of air or mobile phase

tr :retention time
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ki capacity factor

K, : partition ratio

The Capacity Factor; k’

K4 Vs
ky=——T9% & T
A VM (1)
tg —ty
kfll = P 2
M

Vg : volume of stationary phase

Vy : volume of mobile phase
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The Selective Factor; a
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The Efficiency of chromatographic columns

Number of theoretical plates; N

L : the length of the column H : plate height

5, 40
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Number of theoretical plates; N
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detector’s response
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6d9810hn 9.1

Asaziendu Bl éra HPLC ‘Imﬂ‘t?j“msmmgwuﬁﬁm']mﬂuﬁu
5.00 mg/L 1eWuiiia (area) = 1200 wihe Wadadseiacne'li
NuANNINGY 1RuiRA = 1560 wihe Anuinduaaiandiu
B1 lwinghatawindud mg/L (sundanuduiusidudoidunse)

noag10n 9.2

Tunsiirszviaindusaa HPLC: .
eaNuLdNTUBAYAIINEUTURNTAaTAaMaE19TIldaKaY = 3.50 mg/L
*i5aasnldda = 20 UL

sifSINasuavAsARYAaNIKUe (Naudalng) = 10.00 mL
esnatvainuINAIUN 1 e (150 mL)
mMundraiiiawdunonuaifiadniu ¢ 45

o )
A

M20910N 9.3

1u GC 12f benzene ilu internal standard
*F156ati9: Ingdu
*FFUNTFIU: 3
«Tnadu 50 ppm — Wuia = 1200
etuudiu 50 ppm — Wufa = 1000
*ludatvlinsuauuau:
*Wuiinngdu = 1500
eWuNRALIUddY = 1200 .
ANuLinduaasIngduludliadnavindud ppm
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M29819n 9.4
NATATINTNLATURY HPLC uaneRA2adans 2 fainsiawu st
1.a1 k’/ 229815 A uaz B
2.71 selectivity (a) wav B tisudu A
3.A1 resolution 5¢11719 A Au B

518119 &5 A &5 B
Retention time (tg) 3.2 min 4.5 min
ANUNTRATRFIU (wy) 0.40 min 0.50 min
1] dead time (t,) 1.0 min 1.0 min

M29910N 9.5

NNTATIN TINLATULRINFILATILYIAIE GC WuIn:

*q15 C {l t; = 5.20 min

*ANUNTURINATIAFIAIUFY (wy/,) = 0.30 min
eaUEMAAANYE = 30 m

1.Aarwan 3udu theoretical pIates (N) Taaldgasann wy,
2.@1uau plate height (H) wavaaduiiil
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DETERMINATION OF WATER-SOLUBLE VITAMIN
IN HONEY AND RICE BY HPLC

Scan Amac B05IMSARAULUTIS 200-400 Nm
‘ Wislnszviaueaauiivnyas

sampWE

of
I Injector Detector l ] ‘
pump r—l
HPLC cq lumn
|

HPLC Data aquisition /A,
solvent
\ 4
A 0.5,0.7, 1.0
\ ! Photodlode array detector
mUmin

Solvent A : 0.1% Fomic acid
solvent B : Acetonitrile

A:B = 75:25, 85:15, 95:5

Saowaree Wongsirivitaya code 6004103346

Chemistry , Faculty of Science, Maejo University.
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The optimize Condition of HPLC-DAD>
Abs B2
maU 7] 2
Parameter Condition
Mobile phase 0.1% Acetic Acid : Acetonitrile (85:15 v/v) ]
Flow rate 0.70 mL/min e
Column C18 (250 mm x 4.6 mm x5 um )
Detection wavelength 267 nm 7 89
Retention time 20 min - H
R B2 = 13.61 min |
t B9 = 7.98 min o : ‘ : .
time
= 51 5 52
L ol | L ol |
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